Female amphipods (Crustacea) carry their fertilized eggs in an external brood pouch until the fully formed juveniles emerge (passive brood care). They may also direct specific maternal activities towards the brood (active brood care). We show that Crangonyx pseudogracilis, which typically populates freshwaters subject to wide fluctuations in temperature and dissolved oxygen, engages in a highly responsive form of active brood care. This involves a flexing motion by the female that expands the brood pouch and increases the suspension of the eggs in the surrounding medium, accompanied by ventilation of the brood pouch and the 'cycling' of eggs therein. Females also selectively eject nonviable eggs from their broods. We investigated the expression of this brood care behaviour in relation to intrinsic and extrinsic factors relevant to the development of broods. The time spent by females in this behaviour initially increased as embryos developed, but decreased once advanced embryos began to self-ventilate and to have a heart pulse. In addition, both increased temperature and decreased oxygen concentration resulted in increased levels of brooding behaviour. We thus propose that this behaviour functions to ameliorate the microclimate of the brood pouch and serves the changing metabolic demand of the brood, as influenced by the interaction of embryonic development with temperature/dissolved oxygen regime. In addition, this behaviour may be a key adaptation facilitating the success of this North American species as an invader of disturbed and polluted freshwaters in Europe and elsewhere. Evidence is emerging that other amphipods associated with harsh environmental conditions also show such active maternal brood care.
In the decapod Crustacea, maternal brood care is usually limited to the carrying of eggs, with the young being released as larvae (Hazlett 1983) ; however, it may also include removal of diseased eggs (Tack 1941), egg grooming (Pohle 1989; Pandian 1994 ) and increased pleopod beating (i.e. ventilation) at low oxygen tensions (Ameyaw-Akumfi 1976), together with burrowing and migration in order to protect the brood (Hazlett 1983) . Where extended brood care occurs, this has often been attributed to selective forces experienced in 'stressful' or 'harsh' environments (Hazlett 1983; Diesel 1989 Diesel , 1992a see also Clutton-Brock 1991; Trumbo 1996) . Thus, for example, in the crab Metopaulias depressus, which releases larvae into water reservoirs in epiphytic bromeliad plants, females prepare a nest for their brood and regulate features of the nest environment, such as predator activity, dissolved oxygen and calcium content (Diesel 1989 (Diesel , 1992a .
Peracaridan Crustacea (e.g. the amphipods and isopods) provide extended maternal care by carrying their eggs in an external brood pouch, the young hatching before emerging as fully formed juveniles. This preemergence brood care may be viewed as essentially 'passive' in the sense that, in most species thus far examined (but see below), the mother does not appear to show behaviour specific to the welfare of the brood. Postemergence 'active' brood care has been described, however, principally in the Caprellidea and Hyperiidea, whereby mother-offspring associations may increase juvenile survival and/or growth rate (Aoki 1997). Juveniles may also return to the brood pouch in some species, such as Neohaustorius schmitzi (Croker 1968) , although this behaviour should be viewed as a decision made by the juveniles rather than the mothers. The only 'active' pre-emergence brood care identified in amphipods appears to be the 'elbowing' of eggs, a behaviour that alters egg position in the brood pouch of Corophium bonnellii (Shillaker & Moore 1987; see also Hurley 1968) , together with the replacement of lost eggs
